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Fine structure of the spectrum of paramagnetic resonance of 
Cr3* ion in chromium corundum 


Thur. eksp. i teor. fiz. 28, 762, Jun 1955 


The authors investigated the spectrum of paramagnetic resonance in 
the solid solution Al203-Cr203 (chromium corundum) for concen- 
tration of chromium of 0.05%, which compound was earlier studied 
by 8.-Kh. G. Kashayev (Dissertation, Molotov University, 1954) but 
without successfully explaining the observed spectrum. They in- 
vestigated this compound at two frequencies, 11970 and 8960 mega- 
eycles, and at room temperature. They note that paramagnetic 
resonance of chromium salts have been best studied in alums (V. 
Bleaney, Rep. Progr. Phys. 16, 108, 1953). The authors observed 
two lines at 8960 and four lines at 11970 and in agreement with - 
theory find that the relative intensities of the lines depend upon 
the angle between the axis of symmetry of the crystal and direction 
of the radiofrequency field. Two ref. 


Physical Institute im. P. N. Lebedev, Academy of Sciences USSR 


February 26, 1955 
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MANENKOV, A. As, 


"Fine and Superfine Structure of the Paramagnetic Resonance in Bivalent 
Europium," a paper submitted at the International Conference on Physics of 
Magnatic Phenomena, Sverdlovsk, 23-31 May 56. 
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"AUTHORS: Manenkov A.A., Prokhorov, A.M., Trapeznikova, ZA. 
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and Fok, H.V, 


the 

TITLE: Application of the paramagnetic reeonance method tofatudy 
of the activator state in phosphors. (Primeneniye metoda 
paramagnitnogo rezonansa dlya issledovaniya sostoyaniya 
aktivatora v fosforakh. ) 

PERIODICAL: "Optika i Spektroskopiya} (Optics and Spectroscopy), 

1957, Vol.-2, No.4, pp.470-474 (U.S.S.R.) 

ABSTRACT: This paper was presented at the 5th Conference on 
Luminescence in Tartu, June, 1956. From the nature (or 
absence) of the paramagnetic resonance spectrum of a crystal 
it is possible to deduce the valency state (and changes of 
that valency state) of paramagnetic ions in crystal. This is 
more Gifficult for powders when the paramagnetic absorption 
lines may be very broad due to relaxation or anisotropy. 
These difficulties are particularly pronounced for the case 
of ions whose paramagnetism is due to unpaired d-electrons. 
Results are reported for powdered SrS:ku, SrS:Gda@ and for 
artificial CaFo:Eu monocrystals. Measurements were earried 
out at 9340 Mc/s and at room temperature. The apparatus used 
ig described in Radiotekhnika i Elektronika, Vol.1, 469, 
1956. Some of the present results were reported earlier 
(A.A.Manenkov and A.M.Prokhorov, Doklady Akad. Nauk SSSR, 
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51-4-10/25 
Application of the paramagnetic resonance method to study of 
the activator state in phosphors. (Cont.) 


Vgi.107, 402, 1956). In SrS:Bu and CaF :Bu only the Eue* ion 
( iL pobesbony is effective; Eu3+ ighon-magnetic. For But 
the electron-spin is 7/2 and therefore 7 electron transitions 
are possible due to crystal electric field splitting. In 
SrS:Eu only one of these transitions M=1/2¢—> ~ 1/2 was found; 
the others could not be observed due to anisotropic broadening. 
This one transition was split into 12 hyperfine structure 
(h.f.s.) components by the interaction of the nuclear spins 
of the two Eu isotopes: Eut?l and Eul?3 with the electron Spim. 
The SrS:Eu paramagnetic spectrum confirms that the europium 
activator is in the Euet state. In the fluorite (CaFo:Eu) 
spectrum all 7 electron transitions, each with 12 h.f.s. com- 
ponents, were observed. From the h.f.s. of the paramagnetic 
spectra of SrS:Eu and CaFo:Bu the ratio of the magnetic moments 
of the Bull ana Eut?3 nuclei was found to be Ae i5i/ 0153 = 
+2.24 £0.03 nuclear magnetons. Frequency of the ipl rptten 
lines for CaF,:Eu monocrystals was found to depend strongly 
on the crystal orientation with respect to the applied constant 

Card 2/3 magnetic field. This indicates that the crystal electric-field 
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SUBJECT: USSR/Luminescence 48-5-53/5 
AUTHORS : Manenkov A.A., Prokhorov A.M., Trapeznikova Z.A., and Fok H.V. 
TITLE: Application of Paramagnetic Resonance Method for Investigation 


of the Activator State in Phosphors (Primeneniye metoda para- 
magnitnogo rezonansa dlya issledovaniya sostoyaniya aktivatora 


v fosforakh) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Fizicheskaya, 1957, 


Vol 21, #5, p 779 (USSR) 


ABSTRACT: The paramagnetic resonance method was applied to determine 
the valence state of an activator in crystallophosphors and 
to detect the changes of valence during the excitation of 


phosphors. 


The paramagnetic resonance was investigated in the phosphors 

SrSe-Eus CaF,-Euj SrS-Gd and SrS-Tb at the room temperature by 
means of a superheterodyne radiospectroscope. It 25 estab- 

lished that Eu in phosphors is in bivalent state (Ru *. 

Gd and Tb are in the trivalent states (Ga5+ and Tb’* 


The ratio of nuclear magnetic momenta of Eu 
Card 1/2 nuclei was determined to be 2.24 + 0.03 by observing the 


APPROVED FOR RELEASE: 03/13/2001 


), and 
}s 


151 153 


and Eu 


CIA-RDP86-00513R001032120010-1" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001032120010-1 


: 48-5-53/56 

TITLE: Application of Paramagnetic Resonance Method for Investigation 
of the Activator State in Phosphors (Prineneniye metoda para- 
magnitnogo rezonansa dlya issledovaniya sostoyaniya aktivatora 
v fosforakh) 


superfine structure of Eu’* and ga”* speghra. The values of 


nuclear magnetic momenta of Gdal2 and Gd were estimated to 
be approximately equal to 0.2 of nuclear magnetons. 


One Russian reference is cited. 
INSTITUTION: Physical Institute im.Lebedev of the USSR Academy of Sciences. 
PRESENTED BY; 
SUBMITTED: No date indicated 
AVAILABLE: At the Library of Congress. 


Card 2/2 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001032120010-1" 


"APPROVED FOR RELEASE: 03/13/2001 


of EDS Be een es ahaa ey 


ek SAAT 


CTIA-RDP8&6-00513R001032120010-1 


spose eaeht 


BETES BSE 


| 
af} wp Taree A 4 : 


* AUTHORS : Meanenkov, A. A., Prokhorov, A. Hi. 56-5-5/46 
LG ee sh 
| TITLE: A Determination of the Nuclear Moments of Gd195 and Ga157 From 
the Hyperfine Structure of Paramagnetic Resonance (Opredeleniys® 
yadernykh momentov Ga155 i Gald7 iz sverkhtonkoy struktury para- 
magnitnogo rezonansa) 


PERIODICAL: ghurnal Eksperimental'noy i Teorsticheskoy Fiziki, 1957 
Vol. 33, Nr 5, pp- 1116-1118 (USSR) 


ABSTRACT: The gadoliniun spectrum was recorded by means of a superhetero- 
dyne radiospectroscope at 9383 MHz. The magnetic field was mea- 
sured by means of the proton resonance. A SrS-Gd preparation 
was used for measuring the paramagnetic resonance, in which case 
Gato) or Ga157 respectively, were found accumulated in enriched 
state (~93%) in the test pieces. 

The following results were obtained: 
I = 3/2 for Gd'95 and Gal57 


y(2at55)| + |w(eat57)| = 0,73 + 0503 


Prom a comparison of the decomposition cf the hyperfine structure 
of SrS - GdjJ+ and Srs - Eue+ results: 


p(Ba151) | : p(ca'57) | = 10,60 + 0,03 
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+4 Betermination of the Nuclear Moments of Ga155 and Ga'57 From 56-5-5/46 
the Hyperfine Structure of Paramagnetic Resonance. 


Let it be assumed that 3,6 is the (theoretical value) of 
MCEu 21), it hence results from the ratio measured: 


\w(aa"55)| = 0,25 atomic magnetons 


aaa?) = 034 atomic magnetons 
There are 1 tabdle, 1 figure, and 44 references, 3 of which are 
Slavic. 


ASSOCIATION: Physics Institute imeni P. N. Lebedev of AN USSR (Fizicheskiy 
institut im. P. N. Lebedeva Akacemii nauk SSSR) 


SUBMITTED: May 11, 1957 


AVAILABLE: Library of Congress 
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MANENKOV, A. M. (FIAN, Moscow) 


‘Molecular Amplifiers and Generators", 


report presented at the All-Union Conference on Statistical Radio 
Physics, Gor'kiy, 13-18 October 1958. (Izv. vyssh uchev zaved-Radiotekh., 
vol.,2, No. 1, pp 121-127) COMPLETE card under SIFOROV, V. I.) 
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SOV/56-34-6-50/51 
AUTHORS: Zverev, G. M., Korniyenko, L. S., Manenkov, Ae Ass 
Prokhorov, A. M. 


Pee ee eh 
TITLE: A Paramagnetic Amplifier and Generator on the Basie of Chromic 
Corundum (Paramagnitnyy usilitel' i generator na khromovom 


korund2) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol. 34, Nr 6, pp. 1660-1661 (USSR) 


ABSTRACT : The spectrum of cr?* in corangum was investigated in previous 
papers (Refs 6-9). The ion Cr + within the corundum is placed 
in an axial electromagnetic field which splits up the spin 
quadruplet of the lower singlet orbital level into 2 dublets 
with the distance 2D = - 0,3824 cm~' between them. For the 
construction of the paramagnetic amplifier the authors use 
the levels which (in the case that the crystal axis is orient- 
ated parallely to the external constant paramagnetic field) 
are characterized by the quantum numbers M = 3/2, + 1/2. If 
the crystal axis is turned the states are intermixed and the 

Cara 1/2 transitions between all 3 levels are allowed. The levels 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001032120010-1" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001032120010-1 


acre 


S0V/56+34-6-50/51 
A Paramagr.etic Amplifier and Generator on the Bais of Chromic Corundum 


Ms - 1/2, 1/2 are used for the amplification and the auxil- 
iary radiations excitate the transitions between the levels 
M = 1/2, -3/2. The frequency at which the amplification 

(or the gene ration) ig carried out is equal to ~3000 mega-~ 
cycles and the frequency of the guxiliary radiation was equal 
to ~15000 megacycles. At T ~ 2 K the system was excitated 
by iteelf and changed over to the function of a generator. 
The exact data concerning this amplifier will be published 
later. The authors thank A. I. Shal'nikov for his help in 
carrying out the experiments at low temperatures. There are 
1 figure and 10 references, 6 of which are Soviet. 


ASSOCIATION: Fizicheskiy institut im. P.N. Lebedeva Akademii nauk SSSR 
(Physics Institute imeni P.N. Lebedev, AS USSR) 


) 
SUBMITTED: April 1, 1958 
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AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 
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Rode, T. V., Manenkov, &. A. SOV/76-33-2-43/45 


Letters tc the Editor (Pis'ma v redaktsiyu). On the Problem 
of the Valence State of Chromium Ions in Compounds Formed in 
the Thermal Decomposition of Chromic Anhydride (K voprosu o 
valentnom sostoyanii ionov chroma v soyedineniyakh, 
obrazuyushchikhsya pri ter:micheskom razlozhenii khromovogo 
angidrida) 


Zhurnal fizicheskoy khimii, 1959, Vol 33, Nr 2, p 503 
(USSR) 


It has previously been found (Ref 1) that in the thermal 
decomposition of Cro, three chemical compounds form, and at a 
pressure of 250 atm Crd, is formed in addition. Chemical 
analyses showed that these three compounds are the decachromats, 
dichromate, ani monochromate of chromium. Since it was possible 
that because of a disproportionation of the chromium "wet" 
analyses had yielded incorrect results on the valence states 
investigations using the method of electronic paramagnetic 
resonance were carried out here. The measurements were taken 

at a frequency of 9375 megacycles. In Cro; no electronic 
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- Letters to the Editor. On the Problem of the SOV/76- 23-24 3/45 
. Valence State of Chromium Ions in Compounds 

Formed in the Thermal Decomposition of Chromic 

Anhydride 


paramagnetic resonance was observed, while decachromate and 
dichromate showed absorption lines corresponding to a 

g-factor ~1.9 and a width of about 100 gauss, which was 
attributed to paramagnetic resonance of the trivalent chromian 
ion with an electron transfer M = 1/2 - 1/2. As a result 

of these observations it was concluded that the trivalent 
chromium is present and that no disproportionation had taken 
place in investigating these compounds by "wet" chemicai analysis. 
The experimental results obtained agree with those obtained by 
T. V. Rode (Ref 1). There are 2 Soviet references. 


ASSOCIATION: Akademiya nauk SSSR,Institut obshchey i neorganicheskoy khimii 
im. Kurnakova,Moskva (Academy of Sciences USSR,Institute of 
General and Inorgenic Chemistry imeni Kurnakov, Moscow) 


SUBMITrED: October 28, 7958 
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AUTHORS: Piskunov, A. K., 80V/56-37-1-49/64 
Bagdasar'yan, Z. 
TITLE: Paramagnetic Resonance in Potassium Ozonide (Paramagnitnyy 


rezonans v ozonide kaliya) 


PERIODICAL: Zhurnal eksperimental'poy i teoreticheskoy fiziki, 1959, Vol 537, 
Nr 1, pp 302 - 304 (USSR 


ABSTRACT: Kazarnovakiy, Nikol'skiy and Abletsove (Ref 1) assumed that the 
magnetism of KO, is caused by the 0,-ion and that the latter has 


the character of a free radical with unsaturated valence. The 
authors of the present "Letter to the Editor" investigated these 
conditions by employing the method of paramagnetic electron re- 
sonance. Polycrystalline samples containing ~ 90% KO, were in- 


vestigated at the frequencies of 2580, 9375, 12,000 and 37,000 

megacycles, at room temperature, as well as at the temperature 

of liquid nitrogen. In the case of the first 3 experimental free 

quencies, an absorption line of symmetrical shape was in each 

case obtained, which had half-widths of 3143, 39+2, and 45+3 G 

respectively; at 37,000 megacycles, however, an asymmetric line 
Card 143 (see figure) with a width of ~77 G (at room temperature) was 

2. 


_ 
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Paramagnetic Resonance in Potassium Ozonide 80V/56-37-1-49/64 


found. The asymmetry indicates an anisotropy of the g»factor. 

For parallel and perpendicular orientation respectively of the 
erystal with respect to the direction of the external magnetic 
field, g, = 2.005 + 0.003 and g, = 2.012 + 0.002 was found re- 
spectively. In the following, the contributions made by spin-lat- 
tice-, magnetic dipole-, and spin-spin exchange interaction is 
discussed. By means of the same method other authors (Ref 4) in- 
vestigated also Naz at\= 1.25 cm they found a weak asymmetry 

of the line, and the value of the g~factor determined by them 
agrees within the error limits with that found here for KO 


which confirms the assumption that in ozonides the binding of 
the metal with the 0; group has ion character. The authors also 


investigated the spontaneous decay of KO, at a temperature of 


295°K by meane of diphenylpicrylhydrazyl as a standard. It was 


found that the KO,-decay developed approximately according to an 


exponential law (time constant 0.02/hour) The authors finally 
thank D. N. Shigorin and 3. D. Kaytmazov for their help in carry- 
ing out the experiments and for discussing the results. Simmiiie 
Card 2/3, 
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Spin-lattice relaxation in chromium corundum. Zhur.ekspel 


teor.fiz. 38 no.32729-733 Mr '60. (MIRA 13:7) 
1. Fizicheskiy institut im. P.N.Lebedeva Akademii nauk 
SSSR. 
(Huclear magnetic resonance) 
(Corundum) 
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83712 
Sah sae ca ‘048 
BO19/B 
Zt: 7990 
AUTHORS: Manenkov, A. A., Fedorov, V. B. 
TITLE: An Investigation of a and Form of the Lines of the 


Paramagnetic essndieelspedtoud of the cr***_ton in Single 
Crystals of Corundum 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 
Vol. 38, No. 4, pp. 1042-1046 


TEXT: The authors have investigated the width and the form of the 


absorption lines of the electron paramagnetic resonance of the Cr***-ions 
in the corundum lattice at room temperature. The samples were single 


crystals of Al,0,.Cr0, with a golabive cheomiun-eontent or ta? to407- 


(This concentration is the ratio of the number of paramagnetic chromium 
ions to that of the aluminum ions). The investigations were made at the 
frequency of 9375 Mcs with the magnetic field parallel to the trigonal 
axis of the crystal. From the fact that the width of the lines is not 
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83712 
An Investigation of the Width and Form of the $/056/60/038/004/005/048 
Lines of the Paramagnetic Resonance Spectrum of B019/BO70 
the Crt+t+-Icn in Single Crystals of Corundum 


altered when the sample is cooled from 300° to 77 Ks the conclusion is 
drawn that the spin lattice interaction has no effect on the line width. 
fhe broadening of th: lines ascribed to the magnetic dipole interactions 
of the spins. The authors next describe the measurements of the dependence 
of the widths, peak intensities, and the form of the lines on the con- 
centration for different electron transitions. The results are shown in 
Figs. 1 and 2, and also in a table. The spectrum investigated consists 

of three lines corresponding to the electron transitions 3/2 —>1/2, 
-1/2»1/2, and 1/2——+3/2. The lines corresponding to the first and the 
last transitions are equal and somewhat broader than the line corresponding 
to the second transition. The authors consider the larger broadening of 
the two lines as being due to lattice defects. The ratio of the widths 

and that of the peak intensities is nearly constant. The form of the 

lines corresponds nearly to a Gaussian curve, and for the highest con- 
centration investigated here approaches a Lorentz curve; the forms of the 
lines differ very little. The authors compare the experimental data with 
the theory of the dipole broadening of the lines. It is found that with 
the help of the mechanism of dipole interaction and assuming an inhomgemity 
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A. Investigation of the .idth and For: of the S/O5E/EC, C5 Seah os 
Lines of the Paraua.retic Resonance Spectrun of PO1? “BOTS 
the Cr*tt-Ion in Sinzle Crystala of Corurdun 
’ Jv 


of tre electric field in the crystal caused by lattice defects, i+ : 
possitle to explain the results qualitatively, tut not quanti’ .tively, 
The line widths observed oxperimentally are somewhat less thar the 

theoretical values due, presumably, to the exehange interactions. Tic 


autrhers thank A. S. Bebcruk, R. P. Bashuk, and L. t. Kharitorncve Ss- the 
preraration of the samples and measuring the concentrations. Tuer? ore 
2 ficures, 1 table, and 3 references: 1 Soviet and 2 JS. 


ASSOCT..TION: Fizicteskiy institut im. P. N, Lebedeva Akademii raux 230" D> 
nstitute of Thysics imeni F. !. Letedev of the 
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LUSHCHIKOV, V.I.3 MANENKOV, A.A.; TARAN, Yu.V. 


{Dynamic polarization of protons in hydrogen peroxides and 

tertiarv butyl] Dinamicheskaia poliarizatsiia protonov v pe- 

rekisiakh sodoroda i tretichnogo butila. Dubna, Ob"edinennyi 

in=t iadernykh issl., 1961. 7 p. (MIRA 15:1) 
(Protons) (Hydrogen peroxide) (Butoxy group) 
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7 C8/B+38 
AUTHORS : Lushchikov, V. I., Manenkov, A. . 4°4 Taran, Yu. V. 
ns errr 
TITLE: Dynamic polarization of protors .: .rradiated polyethylene 
PERIODICAL: Fizika tverdogo tela, v. 3, ne °:. °9614, 3503-3508 


TEXT: The authors investigated possibilities of producing targets with 

aligned protons. Some experiments with polys:ryiene are described with 

reference to work carried out by G. Hwang and T M Sandera (Ref. 3, see 

below). Fig. 1 shows the experimental arrangensnt oy mgans of which 

simultaneous observations can be made of nuciear magnetic resonance and 

electron paramagnetic resonance at helium temperatures. 19300-Mcps ‘ 
vibrations (Hy99*mode) were excited in the cavity The amplitude of the 
primary oscillations were kept at a low («0 CO* 7) and constant level by 

means of an automatic level trimmer. Various typss of polyethylene were 

studied: (1) [3811 (PBVP1) - viscosity 3.2 poiss. (2) W3>BMW2 (PEVP2) - vis- 

cosity 2.6 poise, (3) TWSHN(PENP) - low viscos::; The specimens were | 
bombarded by fast neutrons for 20 hours at 65°¢ The rise in proton f 
polarization was determined in terms of ths dynar.c amplification factor y - 
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which is the ratio of the nuclear magnetio rescsance Signal in the case of 
saturation of the electron resonance of the F-csnters to the signal without 
saturation of the F-centers. This factor increased with the moleoular 
weight of the polymer chains. Between 1.6 ang ’7°K. 7 was practically 
independent of temperature. Nuclear spinlatt.-«¢ reiaxation time was 
datermined from the drop in the nuclear magzsii: resonance signal. Both 
build-up and decay of nuclear magnetic resora:ce are characterized by two 
time components, a long one and a short one. #°.-4 2s some 30 % of the 


long component. This is explained by the er:sis~7¢ cf two kinds of _ 
protons. Protons near the F-centers have a shor: :e_laxation time, protons 
far from the paramagnetic centers have a long rs.axation time. The 


polarization of the second kind is due to Spin s:ffusion. F. L. Shapiro, 
V. A. Milyayev, P. A. Krupchitskiy, and B- I Kekcrez are thanked for 

their interest and agsistance. There are 5 Figeres, 1 table, and 5 non- 
Soviet references. The two most recent references tc English-language 
publications read as follows: G. Hwang, T M Sanders, Proceedings of the 
7-th International Conference on Low Temperature Physica, University of 
Toronto, p. 98, 1960; 0. S. Leifson, C, D. Def*riss Bull. Am. Phys. Soc., 
6, no. 3, 1961. 
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Dynamio polarization of protons... B108/B138 


ASSOCIATION: Fisicheakiy institut im. P. N. Lebedeva AN SSSR Moskva 
' (Inetitute of Physice imeni P. N. Lebedev AS USSR Moscow) 


SUBMITTED; June 26, 1961 


Legend to Fig. 1: [1 = 900-kops-generator, [2 - nuclear magnetic resonance 
generator, [3 - 30-12 (ZG-12) audio-frequency oscillator, Y¥1 - hf-amplifier, 
y2 = 1f-amplifier, Y3 - 860-cps resonance amplifier, y4 - automatic 
frequency control amplifier, ,- detector, Cd - synchronous detector, 

Ya = orystal detector, ik - klystron supply, saturation clystron, 

Am « attenuator, CH = matohed load, éu - ferrite rotor, [\ - helium 
eryostat, Ad - nitrogen Dewar, \ - coaxial cable, p. - resonator cavity, 
‘4%. = modulator coils, M.f.0. = water-cooled magnet, O~- oscilloscope, 

Ct. = 3171-09 (EPP-09) recorder. 


\~ 
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AUTHORS: Manenkov, A. A., Prokhorov, A. M. 


TITLE: Peramagnetic resonance of Mn oe in Srs 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 40 
no. 6, 1961, 1606 - 1609 


TEXT: The known fact that the ground state (8s) of the ett ien with zero 
orbitel momentum suffers no splitting in the first approximation due to : 
the crystal electric field, and that experimentally, however, in many 
crystals even large splitting is observed (which is attributed to an 


admixture of higher states to S) were the reasons for undertaking fresh 
investigations of the behavior of this ion in the crystal field. The 


authors investigated the paramagnetic resonance of n2* in the crystal 


field of SrS which crystallizes in the cubic form. The samples were 


polycrystalline and contained about 0.05 % un?* tons. The measurements 
were made at room temperature, and at the temperature of liquid nitrogen 
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for Y = 9300 Mc/sec. The spectrum observed at both temperatures consisted 
of six groups of hyperfine-structure lines corresponding to the nuclear 


mee of Min?> : I = 5/2. The general character of the spectrum at 300 
‘and 77° K was the same. However, a closing together of the lines and a 
small increase in the hyperfine-structure constant was observed on transi- 
tion to 779 K. The observed spectrum is described by the spin-Hamiltoni- 
an: 


H = gBHS + ASI + 40 [83+ S)+4+8;—+4 S(S +1)(3S*—1)], (1) » 


The first term therein describes the interaction between the electron 


spi. 3 and the external megnetic field i, the second term gives the 


95 


inveraction between S and the Mn??nuclear spin si and the third term that 


between S and the cubic crystal field. <A perturbation - theoretical 
cilculation taking into account terms of the third order with respect to 


: 
| 
| 
| 
| 
| 
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the hyperfine interaction, and terms of the first order with respect to 
the constant of the cubic crystal field gives for the magnetic field 
strength at which the absorption line corresponding to the transition 
M-M - 1 is observable: 


H = Hy—Am— fr UF (0 +1) —m? + m(2M —1)) + 


+ a, MIS(S +1) — M(M +1) + 2M (m— MLE + 1) — mm — 1) — 


—{S(S +1) —M(M—1) +.2(M —1)(m—M 4.29) x * 
x (2 +1) —m(m + I)I) + F(a, M), (2) 
O for the transition M= 1/2 «= - 1/2 
Here Hi? hv/g’?, and F(a,M) = + 5/2pa for ‘transitions M = + 3/2 - + 1/2 
ers + pa for transitions M = + 5/2 - + 3/2 
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psi- XD, ¢ 1?m?41 en omen. 1, m, n are the direction cosines of the 
angle which the magnetic field makes with the cubic crystal axed. As is 
evident from it, the displacements of the second and the third order’in 
the hyperfine structure depend on the electronic transitions, and the 
magnitude of the splitting increases with increasing m. For the two 
outermost groups of lies (m=+5/2) all the five lines are well resolved. 
The comparison of the observed spectrum with the formula (2) gives the 
following expression for the constants of the Hamiltonian: 


g=2,0009+0,0005, A= (75,4+0,2)- 1Oewt, a 1,4-10™4 ca 
1 tiot T = 300° K: ‘ 
g = 2,0010+0,0005,  A=(77,0+0,2)-10%cH, = a <1,2-10- eu? 
fon T = 77° K. : 
In the case of the best resolution (m=5/2) the line width of the transi- 
tion is: M = 1/2 ~ -1/2 2.8 G (300K) and 1.9¢ ee for the transi- 
tions M = 4'3/2 - +1/2 and M = +5/2 ~ +3/2 5.66 300°K) end 4.3 G (779K). 
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The constant of the cubic field (a) was determined from the anisotropic 
broadening of the lines M = +3/2 4 21/2, 8H) 5/2?pa  g and A are deter- 


mined by a comparison of the position of the lines M = '/2 4 -1/2 naving 
the minimum width with the formula {2}. Tne spin-lattice relaxation ‘time 
wae estimated from the dispersion of the lines M = 1/2 5 -1/2 at room 


; -39 in 
temperature, and at 779K, the value found being 5:'6 “sec fhe contri- 
bution of the spin-lattice interaction to the i:ne-width 18 vegiigible 
The intensity ratio of the lines M = +5/2 + -3/2, M = +3/2 


21/2 4 -'/2 agrees weli with the thecretical result: $$ : 6: 9:46: 5 
if the line-width is taken into account Tne hyperfine structure constant 
ss a 

i ct ies a P : ot a j 
A for Hin in SrS 1s considerably smaiier tnan that for M in Cak, a ae 

z : ph learnt : oo H 
This 1s related ta the covaient the Mr binding in Srs V 
There are 2 gz = nen-Sevi : xferenres The wost imsortant 
references BPugiish-language 1 ¢ cead as followss; . Stani- 


f 

He 
-Brada, W Low Fhys Rev !'6é, ; 
Rev 116, 621, '395%35 H. Watanabe Brags “Tres 
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ASSOCIATION: Fizicheskiy institut im. P N Levedeva Akadem!2 nauk 35K 


(Institute of Physics 1meni F N Lebedev of tne Academy 
of Sciences, Ussi} , 


SUBMITTED: January 4d, '96! 
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24,7900 : 
AUTHORS: Manenkov, A. A., Milyayev, V, A. 
TITLE: Relaxation phenomena in the paramaznetic resonance of 


ine” icons in the cubic crystul field of Srs 


PERIODICAL: Znurnal eksperimental'noy 1 teoreticheskoy fiziki, v. 41, 
no. 1 (7), 19€1, 166 - 105 


TEXT: Following a previous work (ZhETF, 40, 1606, *9f:) the aucthers have 


investigated the spin-lattice relaxation of Mn“" ions in SrS. In this 


reference it has been shown thet Srs will crystallize cublco-symmetricaily 


with a very weak splitting (~1074 cm!) of the °S state. Therefore. the 


ground state of Min?* in SrS has to be nearly a pure S state, and 1t may be 


assumed that the spin-lattice relaxation time is already significant at 
room temperature. This, however, is not the case, since at room temperature 


- 6 
it is~10 8 sec, and at liquid nitroger temperature ~10 7 


discuss these results with regard to relaxation mechanisms 
Card 1/5 
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also very interesting with respect to the spin-snin cress relaxetion since 
they exhibit a large number of hyperfine-structurai ieveis, which. come about 


\ 


through an interaction of the electron spin cf Min? "(8 = 9/2) with the nuclear 


spin of Mn? ?(I = 5/2). These effects have already been studieli theoretically 
and experimentally. The authors have observed marked cross-reiaxation 
effects at liquid helium temperature in the win?” spectrum sf Srs Tre 


studies have been made with polycrystalline SrS-Mn specimens {0.05 % un”). 
un 


A superheterodyne radiospectroscope (9300 iic/sec) was employed. und 
measurements were made at 300°K, IT °K: 4.2 and 1.6°K, The measuremerts 

were made at the lines corresponding to the electron transition M = 1/27 -1p, 
for various hyperfine-structural constants (m = +1/2, £2755 25 ij The spin- 


lattice relaxation time T, was estimated at 300°K from the line troadening 
caused by spin-lattice interaction. The broadening was calculuted by 


comparing the lines at 300 and TT kK: At 77°K T, was determined by ths 
method of continuous saturation of the lines (ZhETF, 38, 729. +960), and at 
liquid helium temperatures the relaxation phenomena were investigated by 
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the method of pulsed saturation of the lines. In order to separate the spim 
spin cross relaxation and spin-lattice relaxation effects, two types of 
saturation pulses were used: "narrow" pulses (© = 0.1 - i msec) and "broad" 
pulses (C = 70 msec). For comparison, the relaxation times were also 


determined by the method of continuous saturaticn at 4 2K T. was 


detertiined at 300°K for the components m = +5/2. Fer both lines T, was 


5.1078 sec. At TK the value was T, = 15-1978 sec. The spin-spin 


. 2 : +8 Lite : 
relaxation time was found to be T, = 6.10 sec Av 4.2°K it wus found that 


T, = 2.99107" if T, had the same value as at 77°K. If however a spin-spin 


cross relaxation exists, than T, will only be 1/4 as .reat ua at 77K, and 
the following results are obtained: T, = Garg sec at 7.6°K ts ont te™ 
sec. All these data are valid for lines with m = -5/2. Aa to the character 
of the relacation processes of the ae’ spectrum. the foliowing can be 


concluded: In the range 4.2 - 1.6°K one finds that T,~T . 1 e. single- 
& g 
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phonon processes play the main roie in spin-lattice relaxation At higher 
temperatures, qT, becomes a stronger function of temperature T. drops 


non-monotonically (ean) at an increase from 4 2 to 400°% At 300 °K 
2+ 
it is found that T,~T,- The sn * ions are found in the 3 state. and their 


levels are only slightly split by the SrS crystal f:eld. The spin lattice 
relaxation is essentially determined by mechanisms other tnan Kroning's 


One of these mechanisms can be a modulation of the covalent bond between u?* 
and the surrounding diamagnetic ions. Marked spin-spin cross relaxation 
occurs at liquid helium temperatures. The authors thank Professor A. & 
Prokhorov and Professor S. A. Al'tshuler for discussion, anu % wm. tledvedev 
for producing the SrS-Mn specimens. There ure 2 figures and 9 references: 

d Soviet and 5 non-Soviet. The two most important references tc English. 
language publicgtions read us follows: N. Bloembergen et al Phys Rev. 114, 
445, 1959; J. G. Cartle et al. Phys. Rev. 119, 955, 1¥'0. 
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ASSOCLATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR 
(Institute of Physics imeni P. N. Lebedev of the Academy of 
Sciences USSR) 


SUBMITTED: February 25, 1961 
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MANENKOV, A, A.; MILYAYEV, V. A. 
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“Investigations of the Spin-Lattice Relaxation of ions in S-state" 
Report presented at the First International Conference on 
Paramagnetic Resonance, Jerusalem, Israel, 16-20 July 1962. 
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MANENKOV, A. A.; PROKHOROV, A. M. 


"On the Temperature dependence of the spin-lattice 
relaxation times in crystals." 

Report presented at the First International Conference 

on Paramagnetic Resonance, Jerusalem, Israel, 16-20 July 1962 
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AUTHORS : Manenkov, A, Ao, Milyayev, V. A., and Prokhorov, A. M 
Scene : : At 4+ 
rITLE ; Relaxation times of Cr and Fe lons in rutile single 


crystals 
PERIODICAL: Fizika tverdogo tela, v. 4, no. 2, 1962, 388 - 391 


TEXT: Tne pulse saturation method (9400 Mc) was used to study spin-iatt.ce 


relaxation for cr?* and Fe* ions in rutile at liquid-helium temperatures. 
The paramagnetic resonance lines were saturated with puise durations 
between 100 and 0.01 msec, in order to find the reason for the existence 
of snin-spin cross relaxation effects. With no cross relaxaticn, the 
curves describe spin-lattice relaxation only and are independent cf puise 
duration. The single crystals investigated were grown by the Verneu1] 
method. In all experiments crystal orientation was such that tne external 
magnetic field was perpendicular to the c-axis and coincided with one of 
the a-axes, With saturation pulses of 100-50 msec the relaxation curves 


of top) with cr? impurity were found to consist of two components. 
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~t/T -t/T, ; 
I(t) - I, 7 A,e Ty Aye / 13 A, + A, = ~I,> where T(t) 18 tne line 
intenagity at a moment of time t after the end of the pulse, I - equ:..briam 
GQ 


line intensity. The following spin-lattice relaxation times were Calculated 


a + 
Tor the cr? ions: 


Tre weak temperature dependence of the transitions 3¢24 and 4tead> can he 
Pxeiained if the lower levels 1,2 and 1:,2' take part in these traing.t oor. 
For the t>2 trarsition cross-relaxation was coserved with PULSES et Se 


msec guration. In this case, besides Ty, and Ty. tne relaxation curve ala 


a 
v 
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First international conference on paramagnetic resonance. 
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(Paramagnetic resonance and relaxation—Congresses) 
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3/U56/6z2/042/001/012/048 
9,257 (tho 1055, 1163, nd4) B104/B102 
AUTHORS: Manenkov, A. A., Prokhorov, A. M. 
TITLE: Spin-lattice relaxation and cross-relaxation interactions in 


chromium corundum 


PERIODICAL: Zhurnal eksperimentaltnoy i teoreticheskoy fiziki, v. 42, 
no. 1, 1962, 75-83 
TEXT: The relaxation effects in the crt spectrum of Al,0, single 
crystals were studied at helium temperatures. The relaxation times were 
measured with a superheterodyne radiospectroscope (9400 Mc/sec) by the 
technique of pulse saturation of paramagnetic resonance lines. This 
method (A. A. Manenkov et al., ZhETF, 41, 100, 1961) allows to separate 
the effects of spin-lattice relaxation from those of cross relaxation by 
saturation with pulses from 0.8 psec to 1 sec duration. In the single 


crystals, 0.05, 0.1, 0.15, 0.4, and 0.65 % of Al’? tona were replaced by 


cr°* ions. A four-level scheme of cr?* ions is assumed: : xX 
Card 
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Spin-lattice relaxation and... 


and it is presupposed that no spin-lattice transitions take place between 
levela 1 and 3, 1 and 4, 2 and 3, and 2 and 4. If the transitions induced XX 
"y an external field are less probable than spin-lattice and cross- 

Telaxation transitions, the difference between the populations of the four 
levels can be given by ---- Sete se - 

Ania = A exp (ait) + B exp (ast) + An®,, (3) 


Ania = A exp (ait) —Zexp (asf) + And, 


a = -4/2,, a, = “1/7 2 1/053 Th = n/(1+6m)w, where qT, is the spin- 
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tice relaxation time, wis the probability of cross relaxation, and 
12,3, .. . Normally, T,,€T,. Therefore, a, in (3) characterizes 


the spin-lattice relaxation. The experiments proved the existence of 
different relaxation times (Tables 1 and 2) in specimens with a 


cr?” concentration of 0.15 %. Relaxation curves which can be descri bed by 
one exponential function were observed on specimens with Cr’* concentra- 
tions of 0.05, 0.4, and 0.45 %. These curves correspond to spin-lattice 
relaxation. B. I, Kochalev (DAN SSSR, 131, 1053, 1960) and G. M. Zverey 
(ZhETF, 40, 1667, 1961) are mentioned. There are 5 figures, 4 tables, and 
12 references: 5 Soviet and 7 non-Soviet. The four most recent references 
to English-language publications read as follows: J. H, Pace, D.F. Sampsen, 
J. 5. Thorp. Proc. Phys. Soc., 77, 257, 1961; B. Bolger, B. J. Robinson. 
Physica, 26, 133, 1960; R. A. Armstrong, A. Sabo, Canad. J. Phys., 


28; 
1304, 1960; J. E. Geusic. Phys. Rev., 118, 129, 1960. 


ASSOCIATION: Fizicheskiy institut im. P. N, Lebedeva Akademii nauk SSSR x 


(Physics Institute imeni P. N. Lebedev of the Academy of 
Sciences USSR) 


SUBMITTED: July 31, 1961 
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MULEO RSS Manenkov, A. As, Proxhorov, A. M. 
Pople orcs The temperature dependence of the spin-lattice relaxation 


times 


PEAIGUICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 42, 
no. 5, 1962, +B - 1374 


T The temperature dependence of the spin-lattice relaxation times / 
_(@) in paramagnetic crystals is usually assumed as T, ~T', a law which V- 


ic known to be violated in certain cases. The authors studied in detail 
the time dependence of the spin- lattice relaxation times for direct 
reronance energy exchange between the spin system and the lattice. Two 


suecicl cases are consicered: (1) A two-level system, in which . , 
e-uilibrium with thermal lattice vibrations is established according to 
wae law aj-n, =Aexp(- t/t, )+ (n, rn, - ai the last term denotes the equilibrim 


ifference of Boerne re an te ee to Boltzmann distribution. In 


i3 case the sought dependence is Ty~T me Only when level splitting fis 


th 
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very high (hv, » kt); T, is almost temperature independent. (2) a- 


' : BY Z,.B,, By-B, 4 Z > 
system of three levels: (a) E,) By. 1? By-BOkT, Bj-E,D>k?. If hy, kT, 


no-n, = A exp(a, t)+(n 3-2] oq with T He Vie. w,, is the probability J 


3 "2 
of a transition E. 5 - In this case the temperature dependence of the 
laxation time is very weak and at hv; )) kT it vanishes. (b) E 37BW kT, 
E on For bv, 5.; >kT, for the 2-+1 transition ny-n,= Aexp(a, om (n, “Ady 
Byect/a,= 1/4555 i. e. the temperature dependence is strong ieceneneeas 
The results indicate that the temperature dependence of t he spin-lattice 
relaxation time depends on the relation between level splitting and kT. 


eSSOCEATION: : Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR 
a (Physics Institute imeni P. N. Lebedev of the Academy of 
¥ Sciences USSR) 


SUBMITTED: December 26, 1961 
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AUTHORS : Zverev, G. M., Karlov, N. ¥., Korniyenko, L. S., 
Manenkev, A. A., Prokhorov. A. M. 
———— 


TITLe: Application of paramagnetic crystals in quantum electronics 
PLRIODICAL: Uspekhi fizicneskikh nauk, v. 77, no. 1, 1962, 61 - 108 


sAT: western ana Soviet stucies during the period 1932 - 1962 concerning 
he progress in the application of paramagnetic crystals for building 
nmtum devices are reviewed. In these devices, which are used in the 
les of radio and optics, negative temperatures are produced by eA 
xlliary radiation. The following problems are ciscussed: energy levels 
© paramagnetic ions in crystals; relaxation phenomena in paramagnetic 
or era (paramagnetic) quantum amplifiers of the radio range (para- 
gnetic resonance amplifier 77yY (RU), paramagnetic progressive wave 
pear ae YES (PUBV)); quantum generators and amplifiers of the optical 
nge (optical Quantum generators with ruby and fluorite, quantum umpli- 
rs, Guentum counters), Finally, the great progress achieved in quantum 
ctronics during the short time of its existence is pointed outs 
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estaoglisnment of highly accurate frequency standards for various purposes; 
cevelopment of low-noise paramagnetic amplifiers of tne radio range ana of 
optical generators having a nigh cegree of coherence anc high spectral 
raciation density. The quick progress of quantum electronics and its pro- 
nising prospects,are tne consécuence of its development on the vdasis of 


= 


alreaay existing technology. Seaeeces was first acnievea in the radio 
range, ana later in the cptical range. at present work is in progress in 
developing the entire range, including the subdmillimeter- and distant 
infrared range. There are. 27 figures and 134 references: 45 Soviet-bloc 
and 99 non-Soviet-bloc. The four most important mnglish-language refer- 
ences are: J. 2. Singer ané S. Wang, Second International Conference on 
uantus Electronics, Berkeley, 1961; wi. G. Wagner and G. Birnbaum, Second 
nternational Conference on yuantum Electronics, Berkeley, 1961; 

A. \. Hellwarth, Phys. Rev. Lett., v. 6 19 (1961); A. L. Schawiow, 

G. &. Devlin, Phys. Rev. Lott., v. 6, 96 (1961). 
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AUTHORS : Lushchikov, V. I., Manenkov, A. A-, and Taran, Yu. V. 
TITLE: Dynamic polarization of protons in lanthanum-magnesium binary 


nitrate 

PERIODICAL: Pizika tverdogo tela, v. 5, no. 1, 1963, 233 - 236 
; ’ 

TEXT: Earlier work on the dynamic polarizdtion of protons (FTT, 3, 3503, iD 
1961) is continued here. (La, Ce) Mg, (NO, ) 42°24, O single crystals were y 
grown from a saturated La ole, (NO, \ao solution with an appropriate addition 
of Ce,Mg,(NO,) 45: The sample was placed in a resonator so that the hexa- 
gonal crystal axia was always perpendicular to q, the external magnetic 


field. In this position, 8," 1.83 for the ce* ion. The increase in the 
polarization of the protons in the crystal on saturation of the epr was 
detcrmined from the increased amplitude of the nmr signal from the proton. 
With fixed epr frequency typical polarization peaks were observed at 

qo + oe, which corresponds to the forbidden transition at the frequency 
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v + v . The greatest increase in polarization was found at 1.6°K in 
exc nucl 
a field of 3700 oe for a crystal with 0.5% Ce. In this case, the proton 
polarization was 170 times greater than in thermal equilibrium. This de- 
creases somewhat when the temperature falls to 1.5°K. Measurements of the 
coefficient of dynamical increase in polarization in dependence on the power 
of epr saturation showed good agreement with the simple phenomenological 

‘theory of spin diffusion (0. S. Leifson, C. D. Jeffries. Bull. Am. Phys. 
Soc., 6, no. 3, 1960; Phys. Rev., 122, 1781, 1961). The same ape to 
the nuclear spin-lattice relaxation time in dependence on the Ce/* concen- 
tration in the range 0.2 - 1% (at constant temperatures between 1.5 an 
1.7°K). Between 1.5 and 1.7°K, the relaxation time is proportional T 
at any Ce’* concentration. There are 3 figures.and 1 table. 


ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva AN SSSR, Moskva 
(Physics Institute imeni P. N. Lebedev AS USSR, Moscow) 


SUBMITTED: August 6, 1962 
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B104/B186 
AUTHORS Kessenikh, A» V., Lushchikov, V. I., Manenkov, A. Aw, and 
Taran, Yu. VY. 
TITLE: Proton polarization in irradiated polythene 


PERIODICAL: Fizika tverdogo tela, v. 5, no. 2, 1963, 443 - 454 


TEXT: The aim is to find materials suitable for polarized proton targets, 

and to investigate the physical properties of irradiated polythene. To 

this end the studies-of dynamic polarisation in high-density polythene 

irradiated with fast protons (V. I. Lushchikov, A. A. Manenkov, Yu. Y. Taran, 
——— FFT, 3, 3503, 1961) were continued. The dynamic nuclear polarization was | 

measured at 77, 4.2 and 1,.6°K in a magnetic field of 13400 oe using a 

device desoribed in a previous paper. The 1799-6 mm test pieces were placed. 

in the aoil of an autodyne n.m.r pickup, with the axis of the coil pere 

pendicular to the long side of the resonator. Bigo oscillations with a 


frequency of 9440 Mo/a were set up in the resonator. The dynamic polarisa- 
ion factor of the protons waa determined from the amplification factor of 
the n.m.r. signal at saturated e.p.r. of the free radioala formed when the 
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polythene was irradiated. Results: In the He temperature range, the oross- 
relaxation under conditions of non-uniform @.p.r. line broadening plays an 
important part in the dynamio polarization of the nuclei. This can be used 
to explain the increase in the broadening of the dynamio nuclear polarisa- 
tion maxima as the temperature decreases, and the fact that the dynamic 
polarization factor does not depend on temperature. The time dependence of 
the nem.Y. lines is described as the sum of two exponents with relaxation 
times of T, and T). The nuclear relaxation depends linearly on T, and T,, 


this result being contrary to theoretical prediotions (0. 8 Leifson, 

GC. D. Jeffries, Phys. Reve, 122, 1781, 1961). It is explained on the 
assumption that the action zone of the paramagnetic centers ia equalized at 
the expenee of fast spin diffusion. The dyncmic polarization coefficient 
depends linearly on the molecular weight of the 4{nitial material. There 
are 6 figures. ; 


ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva AN SSSR (Physics 
Institute imeni P. N. Lebedev AS USSR); Rauchno-issledovatel sky 
fiziko-khimgoheskly institut im. L. Ya. Karpova, Moskva: 
(Soientifia, Physicochemical Research Institute imeni 
L. Ya. Kargov, Moscow) 
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RITUS, A.I.; MANENKOV, A.A. 
c resonance lines of crt ions in ruby in 


Splitting of the paramagneti 
an external electric field. Fiz. tver. tela 5 no.12:3590-3593 D '63. 
(MIRA 17:2) 


1, Fizicheskiy institut imeni P.N,Lebedeva AN SSSR, Moskva. 
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MANENKOV, A.A.; POL'SKIY, Yu.Ye. 
Relaxation processes in paramagnetic resonance of cat ions 
in CaF, crystals. Zhur, eksp. i teor. fiz. 45 no. 5:1L25— 
1429 f 163, (MIRA 17:1) 


1. Fizicheskiy institut imeni P.N, Lebedeva AN SSSR. 
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ACCESSION NR: APLOLOBLS $/0181/64,/006/003/0827/0830 
AUTHOHS: Kessenikh, A. V.e3 Manenkov, A. Ae; Pyatnitskiy, G. Ie 
= pacer nsccee EE IOS 


TITLE: Discussion of experimental data on dynamic polarization of protons in 
irradiated polyethylenes 


SOURCE: Fizika tverdogo tela, v. 6, no. 3, 196, 827-830 


TOPIC TAGS: polarization, “polyethylene, ultra high frequency irradiation, ; 
mMaynetic resonance, magnetic property Pe 
ABSTRACT: The authors have investigated samples of polyethylene of high density, 

containing 1015 ~ 1919 em=3 polyene radicals: CHo-(CH) 5:4 CH» where HM > 2. 


Studies were made at 77, 4.2, and 1.6. The frequency of the ultra-high-frequency 
generator was kept constant, but the magnetic field was varied, amd the intensity 
of the nuclear magnetic resonance signal was measured in its relation to the 
magnetic field. It was assumed that the relations between the probabilities of 
different spin transitions, during ultra-high-frequency irradiation of paramagnetic 
centers with irregularly expanded electron paramagnetic 
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1 he 
ACCESSION NR: APLOL9615 é 
resonance lines, are determined by the relations among rates of establishing 
equilibrium within the spin system and equilibriua of spin with the lattice. The 
dynamic polarization of protons was found.to decline very rapidly (negative values) 
with increase in magnetic field, reach a minimum, then increase very rapidly 
(passing through zero) with further increase in field, reach a maximum, amd then 
decline again. Theorétical values were found to correspond closely to experimental 
values in values of magnetic field where the minimums and maximums ‘occur, but the 
theoretical values of the minimum and maximum proved to be numerically greater than 
the exserimental values. The authors point out that it is possible to compute, 
within the framework of the model they employ, the effect of combination spin a 
transition saturation ca electron polarization, which cannot generally be neglected 
in calculations, Orig, art. has: 2 figures and 3 formas. 


ASSOCIATION: Fiziko-khimichesldy institut im. L. Ya, Karpova, Moscow (Physico« 


chemical Insvituve) : 
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Quantum sanananeete amplifiers; review, Izv. vys. ucheb, zav.; 
radiofiz, 7 no.1:5-45 '64. (MIRA 17:3) 


1. Fizicheskiy institut imeni Lebedeva AN SSSR. 
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418 N '45, (MLA IRI12) 


i, Fizicheskiy institut imeni i.N,. Lebedeva AN OCSR. Submitted 
September 7, 1965, 
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a Thea hors investigated the EPR spectrum of dart ions 
ein sin, le eryst 1.-Srwo grown: by. the Verneutl method. The crystals : 
mic er. cent” paramagnetic ions. The authors . : 
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1: temperature: and at wave. pene tne of ° 
haracteristics were. measured at 9.4 Ges by 
méthod. .The. spin- -lattice relaxation time at 
ne: for all transitions (8 msec) with the field 
ee 0) elaxation. with a: time constant. 0. 5 
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ACC NR 4P6033265 oo SOURCE CODE: uR/0109/66/011/010/ 1899/1901 


AUTHOR: Manenkov, A. A.s Sychugov, V. A.} Chornyshev, I. M. 
ORG: Institute of Physics im. P. N. Lebedev AN SSSR (Fizicheskly institut AN 88SR) 


TITLE: SHF-power switching by semiconductor dicdes 
- SOURCE: Radiotekhnika 4 elektronika, v. 11, no. 10, 1966, 189941901 


TOPIC TAGS: SHF, semiconductor diode, SHF switch ‘ Stubs 


ABSTRACT: The SHF=diode switch changes its resistance upon 

application of a suitable bias voltage (D. W. Foldman 

et al., Rev. Sc. Instr., 1961, 32, 74). Placed in a 

waveguide, the diode changes the value of the reflected 

SHF power. Switches (see figure) for 3.2-cm and 2.5-cm 

wavelengths with D-13 Ge diodes were constructed, 

tested, and usuu (since 1962) in Soviet radio- 

Spectroscopes. Measured SHF loss in the switch was 

2 db or less; switching factor, 40--60 db. SHF- 

pulse rise and fall times were 1.5 usec or leas 

when the switch was opened (or closed) by a square bias 

pulse with a rise time of 50 nsec, Orig. art. has: 
figures, 
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Fig. 1. 
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AFONIN, L.A.3 ZOZULYA, FP.I.; MANEN'KCYV, PI. 


Organizing communication channels in 6/0. kv. pewer-distriteti n 
networks on oil fields, Mash, i neft. obor. no.4217-19 '65, 

{MIRA 1335) 
1. Groznenskiy filial Vsesoyuznogo nauchno-issledovatel'skogec 
1 proyektno-konstruktorskogo instituta kompleksney avtomati- 
zatsii neftyanoy i gazovoy promyshlennosti, 
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"Reeollections of the scientific worker Professor Viktorin Ser 
Gruzdev," (The obstetrician and gynecologist, on the 10th eRe ee 
of hig death), Trudy Kazansk, gos. med. in-ta, l?u3, p. 5-9,(4ita 
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